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Storm Water Drainage Guidelines

Considerable resources have been spent addressing the important issue of controlling storm
water within Yarrow Point. Drainage and detention systems help prevent problems by controlling
discharges into the public system; this protects the capacity of the existing Town infrastructure
and helps control sub-surface erosion and the springs that are common in Yarrow Point.

When Owners and Developers address a property’s drainage they are helping to control or
eliminate potential storm water problems on their own property as well as spill-over problems
on adjoining and public properties. It is the duty of those who plan new or remode! projects to
install on-site storm water detention systems and hook their private storm systems into the
Town's storm drain system.
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1.

Historical Information: Past Problems and the Need to Manage Drainage

Yarrow Point is responsible for maintaining a storm drainage system that benefits the entire
community (232 acres). Our system is comprised of roughly 230 catch basing and 200 pipes
which vary in size from four (4) inches to eighteen (18) inches in diameter. The total length
of conveyance pipe is about 19,200 linear feet (3.6 miles) and over 80 percent are concrate.
The storm drain lines within the Town collect and direct run-off from the streets and homes to
Lake Washington.

During the early years of Yarrow Point's development, the Town's drainage facilities ware
designed and constructed to handie only the water collected from the public streefs. These
systems, still in the ground today, were designed to handle only a 10-year storm avent.
Because there was still plenty of room in the community, neighborhood flooding was not a
mMajor concar.

There are currently 425 parcels in the Town, just over 1,000 residents, and roughly 40% of
our properties qualify for direct discharge to Lake Washington. For these reasons the Town
of Yarrow Point is exempt from meeting the requirements outlined in the National Pollution
Discharge Elimination System (NPDES) Phase 2 parmit.

In 2008, the Town commissioned a study by ESM Consulting Engineers to evaluate the
existing condition of its storm water management facilities. This study included inventorying
and mapping the existing system; performing hydraulic
and hydrelogic modeling of existing and future conditions,
and a porifolio of capital improvements. The study
identified twelve (12) separale basins and one private
basin. Within thesa basins four capital improvement
projects (CIPs) were recommended at a total cost of $1.1
million. Once completed, these CIPs would upsize 500
linasar feet of pipe, replace approximataly 4,800 linear feet
of existing pipe, underground existing utilites, and Install
irrigation pumping systems. Of these four projects, the highest priority project (NE 47"
Street) was complete in 2009. The Town established a storm water utility in 2012 to fund the
remaining capital improvement projects.

When all the capital improvement projects ara completed the Town's stormwater system will
convey the 25-year flow from public roadways as well as runoff from pervious and
impervious surfaces from each tributary lot. Until then however, individual on-site datantion
systems are required to prevent overloading of the public drainage system.
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2,

Code References for Drainage Requirements

The Town of Yarrow Point's drainage guidelines and assumptions are based on the
requirements described in the following sections of the Yarrow Point Municipal Code
(YPMC).

¥YPMC Chapter 15.04; Building Codes
All construction activity and construction materials shall be governed by the State Building Code as
adopted in Chapter 96, Laws of 1974, as amended by SHE 1734, which updates the State Building Code to
include the 2003 editions of the following codes with amendments: International Bullding Code: 100/ 8851
Al17.1-03, Accessible and Usable Buildings and Facilities; International Residential Code: International
Mechanical Code; Liquefied Petroleum Gas Code [MFPA 58); National Fuel Gas Code [NFPA 554) far LP Gas;
Internaticnal Fire Code; Uniform Plumbing Code: Washington State Energy Code; International Existing
Buildings Code; National Electric Code [NFPA 70,

¥PMC Chapter 16.20.080: Storm Sewers

All subdivisions and short subdivisions shall provide storm sewers for the control and disposal of surface
and ground water runoff, including but not imited to such water as may be collected from roof
downspouts, drains, surface drains and foundations drains. Such sewers and appurtenances shall be so
located and designad ta meet the requirements spacified by the town staff, so as 1o conform and be
compatitle with adjacent natural drainage ways and storm sewers and to meet the reguirements of YPRC
17.20.040,

YPMC Chapter 17.12.030{A): Accessory Uses
The only accessory wses permitted in all zones ara listed In the following subsections. specific limitations
oOn acoessory uses and structures are identified where such limitations have been established,
A Paving, Impervicus Surfaces shall include provisions to direct rain water into a street storm dedin or
inte & detention system or Into a storm drain infiltration system In accordance with adopted
stormwater standards.

YPMC Chapter 17.16.020: Structure Area
The total structure area shall not exceed 30 percent of the lot area.

YPMC Chapter 17.18.045: Impervious Surface Reguirements
A. The total percentage of a lot that can be covered by Impervious surface, including bulldings, is 60
preroEnt,
8. Exemptions. The following iImprovements will be exempt to the extent allowed, from calcutation of
the maximum impervious surface limins:

L. Decks/ Platforms. Decks and platforms constructed with gaps measuring on-gighth of an inch
of greater between boards which provide free drainage between the boards as determined
by the code official shall be exempt from the calculation of maimum impervious surface
limits 5o long as the surface below the deck or platform is not impervious.

2. Pavers and gravel shall be calculated as 75 percent Impervious, provided the area is net used
for vehicular access or storage.

YPMC Chapter 17.18.080: Storm Sewers

During the development, improvement, wse or construction within a lot, site, parcel, plat or afea, all
natural contours shall be malntained ta the extent that natural drainage flow from or onto adjacent public
or private property shall not be disrupted, blocked, increased, redirected ar otherwise made detrimental
to the use or maintenance of adjacent property; provided, that this restriction shall not prevent the
installation and maintenance of a covered storm sewer under or across private property along a natural
drainage course for the purpose of generally improving a particular property, in conformance with the
specifications and plans meeting the approval of the town engineer. Collected water, including but not
limited to such waters as may be collected form roof dewnspout drains, surface drains or foundation
drains, shall be discharged into storm sewer facilities where such facilities are available.
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YPMC Chapter 17.24.040: Repairs, remodeling, additions.
Repairs, remodeling, structural modifications, additions, and enlargements may be done to a
noncanforming structure; provided, that all of the following conditions are met:
A The structure is a permitted use per Chapter 17,12 YPMCL.

8. The work does not increase the degree of nonconformity.
€. The work does not add aver S0 percent to the existing structure area or 100 percent to the existing

habitable floor space,
Additions or enlargements over 50 percent of the existing structure area or 100 percent of the existing
habltable floor space require that the entire structure be brought into conformity to the zoning coce.

YPMC Chapter 17.24.050: Replacements
whenever a building or structure which is nonconforming is destroved by catastrophic event, such
nonconforming structure may thereafter be replaced within 18 months by a similarly nonconforming
structure anly If the replacement structure does not exceed a duplicate of the original in any external
dimensions and location.

YPMC Title 20: Site Development Code
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3.

When is a Drain r m Reguired?

The peak discharge from a subject property shall not be increased due to the propozed
development. A Drainage Control Plan (DCP) therefore, is a plan for collecting, controlling,
transporting and disposing of storm waler falling upon, entering, flowing within and exiting
the property under development. All projects which add more than 120sf of impervious area
are required to prepare 8 DCP and adhere to the General Drainage Systemn Requirements
outhined below

NOTE: If your scope of work results in a net increase of 750sf a detention system may be
raquired.

rai uiremenis (General

1. When existing impervious surfaces are being reconstructed, all storm water must be
collected

2. Ifthe property's drainage system is already connected to the Town's drainage system,
the drainage facilities for the newly reconstructed surfaces must be connected to that
systam.

3 If the property's drainage system is not currently connected to the Town's drainage
system, the drainage faciliies for the newly recanstructed surfaces must be connected
to the Town's system, unless approved otherwise by the town engineer.

4. [f storm water collected from the impervious surfaces discharges diractly to Lake
Washington, the drainage facilities for the newly reconstructed surfaces must discharge
directly to Lake Washington.

=R If storm water coliected from the impervious surfaces
discharges directly to Lake Washington or if the nat
increase of impervious surface ks less than 750 square
fest, installation of a detention facility is not required.

6,  If the net increase in impervious area is less than T80
square feet, but includes a driveway or parking area,
while a detention facility is not required, the system must
cantain an cil'water separator, (See Figure 1 - GilWater
Separator).

T If building & new residence or if the valuation of all
remodeling done within a 12-month period exceeds the threshold for Legal Mon-
Conforming Structures (YPMC 17.24.040), then the drainage plan shall include a
detention system to collect all storm drainage on the property. It must be designed as
described in the Town's document entitled Storm Water Detention Calculations.

B. If drainage for an existing structure is not connected to the Town's system, and the
owner, whether in conjunction with a remodel. an addition or a general desire fo
improve drainage conditions, decides to combine a portion or all of the property's
drainage into one system, then the new facilities shall include a detention system and
be sized to handle all of the impervious surfaces involved. This includes the re-
direction of run-off from an axisting roof into the new drainage facilities.

9. I drainage for an existing structure is not connected to the Town's system, and the
owner, in conjunction with a remodel or addition, decides to make & new connection to
the Town system for stormn water runoff from existing impervious surfaces, detention
shall be provided for re-directed surfaces. An oil’water separator shall be provided for
pollution generating impervious surfaces such as driveways and parking areas.

10.  If storm water collectad from an existing or new driveway and parking area is
discharged into a gravity discharge detention system, then a separate oil'water
saparator is not required for the driveway and parking area.
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Drainage 8 i Detantion

A storm water detention system is a drainage system wherein storm water run-off from roof
downspouts, foundation, driveway and patio drains and other impervious surfaces is
collected and stored in a large plpe and then released gradually through a small hole
{orifice), or is pumped to an approved point of discharge, genarally the closest Town catch
basin

1.  If the amount of Impervious surface ranges between 750 and 6,000 square feet, Table
1 may be used to determine the required amount of datention or storage volume.

2. If the amount of the impervious surface is in excass of 8,000 square feet, the plans and
calculations relating to the design of the detention facilities shall be prepared by a Civil
Enginaer, licensed in the State of Washington. The detention facilities shall be
designed in accordance with the Town's document entitled Town of Yarrow Point Storm
Water Detention Calcualiions.

3.  In designing the detention facilities, the storage volume shall be calculated for a 25-
year storm, utilizing an orifice with head discharge outlet. The allowable discharge
rate, and thus the sizing of the orifice, shall be determined by calculating the existing
conditions flow rate based upon a 10-year storm.

4 I {1) an existing house or structure is demolished and a new structure built, (2) an
existing house is Substantially Remodeled, or (3) the owner, in conjunction with a
remodel or addition, decides to combine all of the property’s drainage into one system,
a detention system shall be designed for the entire site, and the property shall be
assumed to be an undeveloped site. The applicant shall consult with the Town for
determination of the appropriate runoff coefficients.

5. Detention storage pipes =hall be installed at 0.5 percent (0.5%) slope as shown on the
Figure 2 - Storage Facility Plan and Profile. Flow control is shown in Figure 3 - Flow
Control Manhole.

6.  If the topography of the property is such that it is not possible to discharge from the flow
control manhole with a gravity system, then the orifice structure shall be replaced with a
discharge pump. Once again, the discharge line shall be connected to the Town's
system. The size of the detention storage pipe, and the allowable release rate, shall be
calculated the same as for an orifice outlet system. To meet the allowable discharge
rate, the pump may have to be throttled by use of a valve in the discharge line. The
pump shall be placed at least one foot up from the floor of the manhole to allow for the
accumulation of siit withoul blocking the pump intake.

7.  When a pump system is required, the drainage facilities shall also include an
emergency overflow trench. A 4-inch or 8-inch discharge line shall be installed from
the flow control manhole to the discharge trench. The pipe within the trench must be
perforated. The invert elevation of the discharge line at the manhole shall be equal to
or higher than the top of the storage pipe at the high end. The top of the emergency
overflow tranch must be lower than the invert elevation of the discharge pipe at the
manhole. The trench shall be at least 20 feet long and shall be located at least 10 feat
from any adjacent property. The top of the trench shall run parallel to the finishad
grade contours and the 2" x 12" installed horizontally level.
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Detention uirements
To determine the amount of storage required, proceed as follows:

1. Calculate the area of new impervious surface, including, but not limited to, all roof,
driveway, patio and sidewalk areas.

2. Selsct the proper size storage pipe from Table 1 — Detention Storage Pipe Table.
(Or calculate the required length of pipe if the applicant desires to use a larger
diameter pipe.)
= Enter Column A with the total impervious area rounded to the next larger 500 ft°.

Column B gives the volume of storage required.

Column G gives the arifica size,

From Column D select the pipe diameter and length that corresponds to the
caleulated impervious area and which best suits the site conditions.
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4. Preparation and Submittal of Plans

For permitting purposes, an applicant shall submit three copies of the Drainage Control Plan
for review and approval. These plans should be kept separate from the building permit plans
because they will be reviewed by different entities.

The Drainage Control Plan shall include threa saets of the following:

1. A site plan showing the location of all structures, driveways, sidewalks, patics and any
other impervious surface relating to the development. The plans shall also show the
existing and proposad final grade contours.

2. Calculations of the impervious area from each of the above. (For drainage purposes, in
calculating the impervious surface area, the water surface of swimming pools shall not
be included, unless the public works director determines that such pool contributes to
water run-off.)

3. The proposed aelevation for the lower floor, including the garage floor glab, new or
reconstructed driveways, patios, sidewalks or other new impervious surfaces.

4. The plans shall show the location, size and length of all drainage pipes within the
collection system as well as their connections to the storage pipe or flow control
manhole. Include the pipe invert elevation (the slevation at the botiom of the pipe) at
catch basins and at any other point critical to the design and construction. All drainage
pipes shall have a minimum one-percent (1%) (1/8 inch per foot of pipe) slope, unlass
otherwise noted. The storage pipe is to be installed at a 0.5 percent (0.5%) slope.

5. An erosion and sediment contrel plan based on measures defined in tha 2009 King
Gounty Surface Water Design Manual, Appendix D.7 — Small Site ESC.

6. Details and specifications applicable to the project.

After the plans have been approved, one set will be retumed to the applicant and one set
stays on-file at Town Hall. If the drainage plans were submitted in conjunction with a building
permit, the building plans and the drainage plans will be released as a package.

Inspections

Applicants are required to call for inspections. If the work does
not conform to the approved plans, or the inspection reveals
other conditions that require modifications or additional
infarmation, that portion of the work will be stopped. No final
accupancy shall be permitted until the drainage control facility is
= completed, inspected and approved.

Other Permit Requirements
Applicants may be required to obtain a Right of Way Use Permit if drainage work is to be
done in the Town's right-of-way.

Homeowner Maintenance Reguirements

The owner of the property shall be responsible for maintaining the drainage/detention system
in good working condition, including the removal of any sand, silt or other debris that may
accumulate in the drainage system catch basins and flow control manhole. Depending upon
the amount of soil that is permitted to wash into the drainage system, cleaning could be
reguired every 3 to 5 years,

The Town may make periodic maintenance inspections and can issue a deficiency notice if
maintenance requirements have not been met or if the system is deemed o pose danger.
Such notice will specify the nature of the maintenance deficiency and a date of compliance
If eorrections are not made by the date specified, the Town may have the necessary work
performed and bill the cost of correcting the deficiency to the property owner,
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(Figure 1)
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DETENTION STORAGE PIPE TABLE

(Table 1)
A B G D
Total Storage Storage Pipe Size (Inches)
Impaervious Volume Orifice Storage Pipe Length (Feet)
Area Required Diamater
(Square [Cubic {Inches) 12" Dia. 15" Dia. 18" Dia. 24" Dia.
Feet) Feat) Length Langth Longth Length
To0 19 Ve 36 23 16 o
1000 ar Ve 47 30 21 12
1500 a5 Va 71 45 | 18
2000 T4 216 84 60 42 24
2500 o2 5/8 118 19 52 28 i
3000 110 1118 141 80 g2 35
3500 129 1 165 104 73 41
4000 147 T 188 118 83 47
4500 165 1318 212 134 23 53
5000 184 7 235 1489 104 59
5500 202 7/8 258 164 114 54
5000 220 15/18 283 179 125 70
NOTE: Larger detention pipe sizes may be used if an equivalent amount of storage is provided.
page 10
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STORAGE FACILITY PLAN & PROFILE
(Figure 2)
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Fraens & Graps

Flow Control Manhole

(Figure 3)
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Frame and grate shall be set directly over the ladder and offset so that the overflow pipe
shall be visible at the edge of the access opening

Elevations | ) of component parts shall be provided by the Applicant
The Flow Control Manhole shall be a standard Type || Catch Basin. Ladder runs shall

be uniformly spaced 127

to 16 1/2 * vertically

All steel pipe and parts shall be galvanized
The storage pipe shall generally have a minimum of 2 feet of cover
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Emergency Overflow Trench
Figure 4
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« This trench shall be constructed so as to prevent point discharge andfor erosion.
= Trenches may be placed no closer than 50 feet to another,

« Trench and grade board must be level, aligned to follow contours of site.

» Grade board support post spacing as required by soil conditions.
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Storm Water Detention Calculations

The following guidelines shall be used when the area of impervious
surface within the entire site exceads 6,000 square feet.

These guidelines have been taken from tha King County Storm Drainage Control
Requirements and Guidelines manual, May 1978, Because these calculations are being
used for individual lots or for two to three lot short plats, the County's guldelines have been
modified slightly to fit Yarrow Point's requirements.

See the skelch on Page 3 for the example site to be used in these calculations.
If you have any questions about these calculations, call the Town Engineer at 206-276-8522.

Calculate the average slope of the site by using the highest and lowest elevation points on
the site. The length, L, is the straight line distance between the high and low elevation points.

Using the average slope from above, determine the average velocity, V, from Chart 1 on
Fage 4. Use the graph for “Forest with heavy ground cover or Meadow”,

Lising the determined velocity, calculate the Time of Concentration or Duration:
Te=10+ LA V x 680)

Using this T, determine the Intensity for a 10 year storm, ly. (inches per hour) from Chart 2,
on Page 5.

Calculate Qg (Cf8) = Ceudiph
Cex Is the runoff factor for Undeveloped Land as found In Table 1, on Page 8, and A is
the total lot area in acres.

Cge will be determined by using the line for Sparse Trees and Ground Cover and the
appropriaie slope,

The allowable release rate, Quy,, for all detention systems = Qzusiing

Calculate Q, = Quuw{A X Cru) (clsfacre)

Cru, the runoff coefficient for the developed conditions, must be calculated from the
fallowing:

Crin = {{Aurg % Cimp) + (Aper X Crer) /A
Ayrp = the area of impervious surface on the entire lot (Acres)

Last Medified: 3r13/2014



Bp, = the area of pervious surface an the entira lot (Acres)

Cimp = the runoff coefficient for the impervious area per Table 1, Developed
Area section

Cpe = the runoff coefficient for the pervious area per Table 1,
Developed Area saction

The required storage volume for all detention systems, regardiess of whether a pump system
or an orifice-gravity discharge structure is used, shall be calculated for a 25-year storm in
accordance with the following formulas:

T=-25+ (2138/Q.)" ( Minutes)

Ve = (3420 x TW(T + 25)) = (40 x Q, x T) (cubic fest)

Required storage volume Vres = V. X A X Cey, (cubic feet)
As stated above, the allowable releasa rate for all detention systems = Quow.
For pump systems, simply convert Qaa,. to gallons per minute.
For an orifice outlet system, calculate the diameter of the orifice as follows:

Ares, 8 = Qe ((0.62(64.4 x h)")) (Square feet)
h = differential elevation betweean tha top of the overflow and the invert
alevation of the discharge pipe.

d = orifice diameter = (4a/n)'" (feet)

Town of ¥Yamow Point Detention Calcutabons Page 24
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Example of slope calculation
S = Diffarantial Elavation/L = (114 — 100%/224 = 0.0825 or .25
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